We encountered a patient with thoracic disc herniation that extruded to the dorsal epidural space. The patient was a 78-year-old man in whom listlessness of the lower limbs developed without an inducer and walking became difficult. The patient was diagnosed as having a thoracic spinal cord tumor on MRI by a physician, and was referred to our hospital. Since ring enhancement was observed on contrast MRI performed at our hospital, the patient was diagnosed with disc herniation and surgery was performed. A hernia continuous with the intervertebral space that extruded to the dorsal epidural space was excised. At the final follow up, 1 year and 4 months after surgery, the patient could walk with a cane. Among thoracic disc herniation cases, hernia extruded to the dorsal epidural space is rare and difficult to diagnose by imaging before surgery, but evaluation using contrast MRI is useful in the diagnosis. When a space-occupying lesion is observed in the spinal canal in the lower thoracic spinal region, it is necessary to evaluate it by contrast MRI in consideration of thoracic disc herniation.
Introduction
In general, thoracic disc herniation is rare compared with cervical and lumbar disc herniation; accounting for 0.5% -4% of all disc herniation cases [1] [2] . The frequent site of development is in the lower thoracic vertebrae, mainly Th9/10-Th12/L1, and Arce et al. reported that it developed in this region in 176 (68%) of 258 patients [3] . Thoracic disc herniation that has extruded to the dorsal epidural space is very rare.
We encountered a patient with thoracic disc herniation that extruded to the dorsal epidural space.
Case Report
The patient was a 78-year-old male who presented with the chief complaint of pain and listlessness of the bilateral lower limbs. Pain had manifested in the bilateral lower limbs without an inducer 2 months earlier, followed by listlessness of the bilateral lower limbs one week prior to presentation. Walking became difficult, and the patient visited a physician. A space-occupying lesion was noted in the spinal canal at the Th11/12 level on MRI. Thoracic spinal cord tumor was suspected and the patient was referred to our hospital.
His past medical history included hypertension, old myocardial infarction, and prostatic hyperplasia. The muscular strength had decreased in the bilateral lower limbs. It was grade MMT2 in the iliopsoas, quadriceps, and anterior tibial muscles, MMT3 in the extensor and flexor hallucis longus muscles, and walking was difficult. Hypesthesia of warmth and pain was noted the inguinal region, and senses of position and vibration had been lost. The patellar and Achilles tendon reflexes were enhanced, and the Babinski reflex was observed. Moreover, bladder and rectal disturbances were noted.
No abnormal findings were detected in blood chemistry. On plain thoracic vertebral radiography, narrowing of the intervertebral space height was noted at Th8/9, 9/10, and 11/12, and ossification of the anterior longitudinal ligament (OALL) was observed at the Th8/9, 9/10, 10/11, and 11/12 intervertebral regions.
On plain CT, ossification of the yellow ligament (OYL) was noted on the right side at the Th11/12 level. On thoracic vertebral MRI, an epidural lesion exhibiting iso-intensity on T1-and T2-weighted imaging and an enhanced margin on Gd contrast imaging were evident on the dorsal side of the left dura mater at the Th11/12 level (Figure 1) .
While the diagnosis made by the previous physician was spinal cord tumor, we diagnosed it as thoracic disc herniation that had extruded to the dorsal epidural space, based on the characteristic contrast MR findings, and performed emergency surgery. For surgery, posterior decompression fixation was planned. During surgery, the hernia mass was present on the left dorsal side of the dura mater at the Th11/12 level and excluded the dura mater on the left dorsal side. The hernia mass was partially adherent to the dura mater and continuous to the Th11/12 intervertebral disc. After excision, bulging of the dural canal became favorable, and posterior fixation was applied using local bone (Figure 2) .
Pathological evaluation of the excised specimen showed degenerated intervertebral disc tissue with partial microvascular outgrowth was observed (Figure 3) .
Postoperatively the bilateral lower limb pain remitted immediately. The patient became able to kneel the day following surgery, and was able to walk while holding parallel bars 3 weeks after surgery. Dysuria improved 4.5 weeks after surgery. On the final follow up 1 year and 4 months after surgery, the patient was able to walk with a cane. Senses of proprioception and vibration remained only below the knee joint on the right side and in the foot on the left side.
Discussion
In general, thoracic disc herniation is rare compared with cervical and lumbar disc herniation; accounting for 0.5% -4% of all disc herniation cases [1] [2] . The frequent site of development is in the lower thoracic vertebrae, mainly Th9/10-Th12/L1, and Arce et al. reported that it developed in this region in 176 (68%) of 258 patients [3] .
To our knowledge, only 13 cases of thoracic disc herniation, including our patient and 4 cases of thoracic disc herniation that have extruded to the dorsal epidural space have been reported in Japan [4] - [14] and other countries [15] - [18] , respectively, showing that it is very rare.
The clinical symptoms of thoracic disc herniation are not specific, and diverse symptoms can develop, such as motor paralysis of the lower limbs, sensory disturbance in regions that are innervated from below the impaired region, and bladder and rectal disturbance [4] - [18] .
Spinal cord symptoms gradually progress in many patients. In our patient, bilateral lower limb pain developed without an inducer, i.e., trauma, and listlessness of the bilateral lower limbs developed 2 months later.
Regarding the preoperative diagnosis, dorsally extruding free hernia has been diagnosed before surgery in only 9 (52%) of 17 reported cases, due to the presence of spinal cord tumor, ossification of the posterior longitudinal ligament, OYL, and epidural hematoma, and some cases were difficult to diagnose [4] - [18] .
MRI is important in making a definite diagnosis, and confirmation of the presence or absence of ring enhancement and continuity to the intervertebral disc by contrast MRI is particularly important [4] - [6] [8] [9] [12] [14] - [18] .
No consensus has been reached with respect to the developmental mechanism of thoracic disc herniation that has extruded to the dorsal epidural space.
We considered the mechanism of development in our patient as follows: Elevated intrathoracic pressure has been considered as a functional factor. Yano et al. [19] reported a case of a patient with thoracic disc herniation that developed as sudden complete paraplegia upon defecation. They discussed a Valsalva-like maneuver, i.e., Valsalva-like maneuver may elevate the intrathoracic pressure due to defecation, exercise, and hypertension, leading to protusion of the intervertebral disc. This possibility cannot be ruled for our patient as he had a past medical history of hypertension.
Mobility of the lower thoracic spine in the anteroposterior and side flexion is virtually equivalent to that of the upper lumbar spine [20] , suggesting involvement of a dynamic element.
As an anatomical factor, the spinal canal morphology in the lower thoracic spine is similar to that of the upper lumbar spine; the region that has a high incidence of herniation extruding to the dorsal epidural space.
In addition, OYL was noted on the right side in our patient, suggesting that the hernia was extruded to the dorsal epidural space on the left side because it could easily pass through.
Conclusion
We encountered a patient with thoracic disc herniation that extruded to the dorsal epidural space, which is rare. Spinal cord tumor, hematoma, cyst, and ossification of the ligament are included in the differential diagnosis, and contrast MRI is useful for the definitive diagnosis. When a space-occupying lesion is observed in the spinal canal in the lower thoracic spinal region, it is necessary to examine it using contrast MRI in consideration of thoracic disc herniation.
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